(19) 



J 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
03.09.1997 Bulletin 1997/36 

(21) Application number: 94304632.6 

(22) Date of filing: 24.06.1 994 



Europdlsches Patentamt 
European Patent Office 
Office europten des brevets (1 1 ) E P 0 630 839 B 1 

EUROPEAN PATENT SPECIFICATION 

(51) intCi. 6 : B65G 53/64 



(54) Sealing device 

Dichtungsvonichtung 
Dispositif avec joint 



CD 

s 

o 

CO 
CO 

o 

Q. 

LU 



(84) Designated Contracting States: 

BE CH DE ES FR GB IE IT U NL SE 

(30) Priority: 24.06.1993 GB 9313026 

(43) Date of publication of application: 
28,12.1994 Bulletin 1994/52 

(73) Proprietor: Clyde Pneumatic Conveying Ltd. 
Doncaster, DN2 4SE (BE) 



(72) Inventor: Snowdon, Brian 
GB- Doncaster DN2 4SE (GB) 

(74) Representative: Harrison, Michael Robert 
Harrison Goddard Foote, 
1 Cottage Road 
Leeds LS64DD (GB) 



(56) References cited: 
AT-B- 282 918 
DE-A- 2 044 236 



DE-A- 2 041 230 
DE-A- 2 062 071 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement, ft shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Prtntw oy Rank Xarcs (UK) Butrtcs Servwtt 

2.14.12/3.4 



1 

y 



EPO 630 839 B1 



2 



Description 

This invention relates to sealing devices and in par- 
ticular to sealing devices for use with material handling 
systems, more particularly pneumatic delivery systems 
operating at reduced pressure. DE-A-2 041 230 dis- 
closes such a sealing device. 

According to the present invention there is provided 
a sealing device according to claim 1 . 

Preferably the device includes, integrally connected 
to the neck portion and remote from the head portion, a 
relatively enlarged shoulder portion. 

In one embodiment of the present invention, a seal- 
ing device is for sealing between two connected 
together components of a reduced pressure material 
handling system and the device is, in cross-section, of 
solid construction having an enlarged head portion con- 
nected to a relatively narrow neck portion, the latter 
being in turn connected to a somewhat enlarged shoul- 
der portion. 

In a second embodiment in accordance with the 
present invention, a sealing dance is for location 
between three connected together components of a 
reduced pressure material handling system, the device 
in this case including the head and neck portions and 
further including a slot, extending from that end of the 
device remote from the head portion to a position within 
the head portion. This slot win, in use, accommodate 
the edge of one of the three components of the material 
handling system. 

Preferably in any device in accordance with the 
present invention, the head portion is, when sealing 
cross-section, of circular shape except where it extends 
into the neck portion. In use, the sealing device wiB be 
located between two flanges of components being con- 
nected together, the flanges being shaped to accommo- 
date the enlarged head portion of the sealing device. 

The present invention will now be described, by way 
of examples only, and with reference to the accompany- 
ing drawings, in which:- 

Ftgure 1 is a diagramatic representation of a 
reduced pressure material handling system incor- 
porating sealing devices in accordance with the 
present invention; 

Figure 2 is a further view, mainly in vertical section, 
of a vacuum hopper loading device forming part of 
the system of Figure 1 ; 

- Figure 2A shows a further vacuum hopper loader 
for use in a system such as that shown in Figure 1; 

- Figure 3 shows a first embodiment of a sealing 
device in accordance with the present invention, 
shown forming part of the loading device of Figure 
2; and 

Figure 4 shows a second embodiment of a sealing 



device in accordance with the present invention, 
again forming part of the loading device of Figure 2. 

Referring to Figure 1 of the accompanying drawing 
s a reduced pressure or vacuum material handling sys- 
tem includes a feed hopper 1 into which material to be 
conveyed is tipped from bags and transported through 
pipe 2 to a vacuum hopper loader 3 within which a vac- 
uum is created by vacuum pump 7. Pump 7 is con- 
10 nected to hopper loader 3 by means of an air line and 
via vent valve 6. secondary filter 5 and vacuum select 
valve 4. 

When it is required to convey material, the vacuum 
select valve 4 is opened and vent valve 6 closed creat- 

15 ing a suction in the pipe 2 at the base of the feed hopper 
1 . Material and air are drawn into the vacuum hopper 
loader 3 until the level of material is just below the mate- 
rial entry point indicated at 2A At this point the vacuum 
select valve 4 closes and vent valve 6 opens, allowing 

20 air to be drawn from atmosphere and through the vac- 
uum pump, which runs continuously. 

vacuum hopper loader 3 is shown in more detail in 
Figure 2 and is in fact shown with an extra section 9 
located between the top 11 and lower conical sections 

25 13 and 15. A discharge flap 17 forming part of a valve 
19 at the base of conical section 15 of the loader 3 is 
now opened and the material falls by gravity to the point 
of use. Rap valve 19 is then closed and the cycle 
repeated, if required, to refill vacuum hopper loader 3. 

30 Referring now to Figure 2A of the accompanying 
drawings a vacuum hopper loader 21 is similar to that 
shown as 3 in Figure 2 except that the upper cylindrical 
member 9 is omitted. Located between top cover 23 and 
upper conical section 25 is a filter arrangement 27 

35 including filter cloth 29. An air motor 30 is operated 
when bottom flap valve 32 is open and the material is 
being cfischarged. Air motor 10 causes vibration of the 
f iter thereby clearing it of materials adhering to it 
It can be seen that the vacuum hopper loaders 3 

40 and 21 of Figures 2 and 2A respectively include con- 
nected together sections, the connecting positions 
being indicated generally at 41 . 43 and 45 for the loader 
of Figure 2 and at 47 and 49 for the loader of Figure 2 A. 
At the connection position 43 of Figure 2, two loader 

46 sections are joined together and at each of the other 
connection positions of the loaders of Figures 2 and 2 A, 
three sections are joined together. 

Shown in Figure 3 is an enlarged view of the con- 
nection position between cylindrical section 9 and coni- 

50 cal section 13 of the loader of Figure 2. It can be seen 
that each of sections 9 and 13 is provided with a shaped 
flange 51, 53 respectively. Between these flanges is 
located a resilient annular sealing device 55. Sealing 
device 55 may be formed of a relatively soft rubber or 

55 other suitable material. It is shaped so that, in cross- 
section, it has an enlarged head portion 57 and a rela- 
tively narrow neck portion 59 as welt as a somewhat 
enlarged shoulder region 61, the latter being in fluid 
contact with the inside of th loader 3 which, in use, is 
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subject to relatively low pressures. Enlarged head por- 
tion 57 lies between correspondingly curved portions of 
flanges 51 and 53 with its outer extremity in fluid com- 
munication with the outside of the loader 3 at atmos- 
pheric pressure. A ring damp 63 is used to squeeze 5 
together flanges 51 and 53 about sealing device 55. 

Referring now to Figure 4 of the accompanying 
drawings, there is shown the sealing connection 41 
between three components of the loader 3, namely, top 
cover 1 1 , cylindrical section 9 and filter support 71 , from 10 
which filter devices 73 are suspended. Accordingly at 
this sealing connection three components of the loader 
are seaiingly connected together. The sealing device 75 
in accordance with the present invention is again 
formed of soft rubber and has, in section, an enlarged is 
head portion 77, a relatively long neck portion 79. (com- 
pared with the length of neck portion 59 in the device 
shown in Figure 3) and a somewhat enlarged end 
shoulder portion 81. Extending from the centre of the 
end shoulder portion 81 in a direction towards and ter- 20 
minating at a central position within head portion 75 is a 
slot within which is located the edge 83 of filter support 
71 . As in the case of the sealing connection of Figure 3, 
a ring damp 85 squeezes together the shaped flanges 
87 and 89 of drcular section 9 and top cover 1 1 of the 2s 
loader. Sealing device 75 is thereby squeezed onto 
edge 83 of filter support 71 so that all three components 
of loader 3 are seaiingly held together. 

It should be appreciated that the novel shape of a 
sealing darice in accordance with the present invention 30 
enables the sealing device to be used in a situation 
where there is a substantial reduction in pressure within 
the material handling system. The enlarged head por- 
tion of the sealing da/ice together with the small gap 
between the various metal components being con- 35 
nected together, prevent the seal from being drawn into 
the vacuum hopper loader by the reduced pressure 
inside it. Vacuum levels of up to 80% vacuum create 
very high compression loads on the seal. For example, 
a vacuum hopper loader of diameter 80cm will have a 40 
compression load of 4 tonnes on the seal with 80% vac- 
uum. A seal device in accordance with the present 
invention, having a relatively long radial width, that is to 
say length of rubber between the area of low pressure 
and atmospheric pressure, permits a relatively soft rub- 46 
ber seal to be used without excessive compression 
stresses. 

A sealing device in accordance with the present 
invention is particularly useful for the food and pharma- 
ceutical market where material handling hoppers are so 
manufactured with smooth and crevice-free internal sur- 
faces. It will be appreciated from Figures 3 and 4 that 
sealing devices in accordance with the present inven- 
tion have compatible smooth and crevice-free internal 
surfaces. ss 

In genera], material handling systems, in which 
sealing devices of the present invention may be used, 
include systems used in the plastics, food and pharma- 
ceutical industries for conveying relatively small quanti- 



ties of powdered or granular material from a material 
feeding point, for example, from bags or drums to a 
point of use. A typical example might be a system for 
feeding material to a tablet press or to a blending proc- 
essor. A component to such a system, such as the vac- 
uum hopper loaders described above, may be formed of 
sections which may be formed of sections which are 
easily connected together and easily disassembled, at 
least partly due to the use of sealing devices in accord- 
ance with the present invention. 

Claims 

1. A sealing device (55) for location between at least 
two connected together components (9, 13) of a 
reduced pressure material handling system, said 
device being made in one piece and formed of resil- 
ient material and extending, in use, between areas 
of relatively high and low pressure, characterised in 
that said device has a shape which, in cross-sec- 
tion, includes an enlarged head portion (57) inte- 
grally connected to a relatively narrow neck portion 
(59), the head portion being positioned, in use. 
remote from the relatively low pressure area. 

2. A device accord ng to Claim 1 in which the device 
indudes, integrally connected to the neck portion 
and remote from the head portion, a relatively 
enlarged shoulder portion (61). 

3. A sealing device according to Claim 1 or Claim 2 
which is for location between three connected 
together components (9, 1 1 . 71) of a reduced pres- 
sure material handling system, the device induding 
a slot, extending from that end of the device remote 
from the head portion to a position within the head 
portion. 

4. A reduced pressure material handling system 
induding a sealing device according to any of the 
preceding daims. 

PatentansprOche 

1 . Dichtvorri chtung (55) zur Anordnung zwischen min- 
destens zwei mrteinander verbundenen Kompo- 
nenten (9,13) ernes Urrterd ruck- 
Mat enalf Orders ystems, welche Vorrichtung in 
einem Stuck hergesteltt und aus einem elastischen 
Material geformt ist und sich bei ihrer Benutzung 
zwischen Bereichen mit relativ hohem und relativ 
niedrigem Druck erstreckt, dadurch gekennzefch- 
net, daB die Vorrichtung eine Form aufweist, wel- 
che im Querschnitt einen vergrSBerten 
Kbpfabschnitt (57) umfaftt, der einstuckig mit einem 
relativ schmalen Halsabschnitt (59) verbunden ist, 
wobei der Kbpfabschnitt bei der Benutzung entfernt 
von dem Bereich mit relativ niedtigem Druck ange- 
ordnet ist. 
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2. Vorrichtung nadi Anspruch 1, welche werterhin 
einen etnstOdog mrt dem Halsabschnrtt verbunde- 
nen und entfernt von dem Kbpfabschnrtt liegenden. 
relativ vergrdBerten Schuiterabschnrtt (61) umiaBt 

5 

3. Dichtvorrichtung nach den Anspruch en 1 oder 2, 
welche zur Anordnung zwischen drei mrteinander 
verbundenen Komponenten (9.11,71) eines Unter- 
druck-MaterialfOrdersystems bestimmt ist wobei 

die Vorrichtung einen Schlrtz umJaBt, der sich von w 
dem entfernt von dem Kbpfabschnrtt liegenden 
Ende der Vorrichtung bis zu einer Position inner- 
hat) des Kopfabschnrttes erstreckt 

4. Unterdruck-MaterialfOrdersystem, welches eine is 
Dichtvorrichtung gemas einem der vorangehenden 
AnsprGche umiaBt 

Revendlcatlons 

1. Disposrtif avec joint (55) pour une zone disposee 
entre au moins deux 6l6ments (9,13) reli6s ensem- 
ble, d'un systeme de manutention de mat6riau a 
basse pression, lecfit disposrtif 6tant forme d une 
seuie piece et forme d'un materiau eiastique et 
s'etendant en cours d'utilisation, entre des zones 
de relativement haute et basse pression, caracte- 
rise en ce que I edit disposrtH presents une forme 
qui. en section drorte. indut une parte (57) elargie 
en forme de tftte refine et venue d'une piece avec 
une partie (59) relativement etrorte et formant un 
cou, la partie en forme de tete 6tant disposee, en 
cours ^utilisation, a I'oppose de la zone de relative 
basse pression. 

2. Disposrtif seJon la revencfication 1, caracterise en 
ce qull comporte, reiee et venue d'une piece avec 
la partie en forme de cou et & I'oppose de la partie 
en forme de tete, une partie (61) relativement Mar- 
gie en forme cf epaulement 

3. Disposrtif selon la revencfication 1 ou 2, destine a 
etre dispose entre trots composants (9, 11, 71) 
relies ensemble d* un systeme de manutention de 
materiau a pression reduite, le disposrtif compre- 46 
narrt une fente defendant depuis ladrte extremrte du 
disposrtH etoigne de la partie en forme de tete vers 

un emplacement & rinterieur de tar portion en forme 
deteta 

so 

4. Systeme de manutention de materiau k pression 
reduite induant un disposrtif avec joint selon I'une 
des revendications precedentes. 
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Fig. 2A 



